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Orbcomm is propotias aDCAA! .,.em which hu DOt beeIl finuswt, teIted aDd ".ified
tbroush auallDODitoriDa. '1'l8e _ five poteDdallOlutioDl to accomDiodate OIbcomni'a
proposed "requirements". These items are tho folIowins:

1~ Spatial Divenlty:
E-SAT can optimize the spatial diversity but with the B-SAT IIteUita in asinale plane it
is already somewhat oprimiud the theoratica1 upper limit ot~SAT upIiak _ &om
CONUS is leu than 30% ofeach day. Goins to two planet docs not increUe the system
tbroushPut and only incaaMB the percentage oftime that there wiD be a user uplinldng
8'omCONUS.

2. I'reqaeaey DlvenitJ:
E-SAT is cum:ntly proposiD& to put itI CClIltCI'hquency at 149.175 with a bandwidth of
only 1.45 MHz. Under tIU band plan there wiD always be at 1.. 19.5% ofOrboomm's
band for which E-SAT's power level is below Orbcomm'. statIId eut otfwith DCAAS
even with 81 concurrent UICI'S.

3. Tralumit Power:
E-SAT's current I}'IteID U1811.oo dBW to uplink tom each UICr'" IfB-SAT utiti..
more encodinI oftha data stream aDd lowered the allowable bit error rate. then the power
could probably be reduced by 3 dB (or more). Thia would dinctly tnInl1ltc into a
decrease of3 dB (or men) ofreceived power III Orbcommts aateIIitc.

• , Concaneat U....:
The cum:ntly proposed nunrimum aumber ofCOIlOLUTeDt users is 81 on die B-SAT system.
This number could be reduced u allowable by B-SAT'a b'ain.bale. 0bvl0uIly. B-SAT
wiD not need to utilize allS1 concurreat UICO wbm it ........ ita..oonsteiIation. B­
SATts business bile will srow into IODlI sizable haion oftbia let ofBI CODCUm:Dt
users. ItB·SAT were to reduce the nu"rimum number ofCODCUI'RIlt .... to 40 there
would be a reduction of 1.53 dB at Qrbcomm', satellite. IfB-SAT iJ wing 20 coueurrent
users there is a reduction of3.03 dB at Orbcomm's satellite.

5. Polarization Divenlt)r:
a-SAT could utiJiza & pollrization on its upliak that is the oppoaite sease to that ofthc
receMna system on the Orbcommm satellite. In a p«fcGt &yItIm (both onE-SAT's
transmiuiOD and Or'bcomm'. reception) the isolation would be infinite. In a rei! world
application this would reaJiitically be 20 dB. It i' ufttIy 17dB or more. Tbit me&DI that
the allowable PPDwould be u high u -142 dBW and no lower that -145 dBW.

Analyl.:
Most ofthe solutionS will reduce the dB level at the DCAAS monitor. DepcndiDa on the
final speci4catioDs ofthe monitor, the best solution wiJl be selected Bued on
Orbcommts proposed specifications. puttil18 a circularly polarized antenna on the u... set



that tJ'8N1nits up in the opposite ... tbat Orboomm recciwI paoviclea the DlOIt reduction
to iuterfereDco. SiDce noue ofStmya' calOdMtiOll have been hued UpoIllIDY type or
polarization diVCIity with B-SAT. there would be no impact on the Stmys system other
than what they have already caleulated and shown to B-SAT mel othfn.

IfOtbcomm'a DCMS niectI cMnneJs u curready propoIed. E-SAT CIIl develop a
system that will be compatible with Otbcomm's DCAAS. Below is a synopsis ofeach
system.

Orbcomm's stated DCAAS specit1cations:

Senaina Cbanne18aJldwiclth:
5enIiDB ChaJmol 8eDIitivi1y level;

Rejection I6Qannel Bandwidth":
llciection "CbaPDel" sensitivity:
Rejection "CbaDnel" rejection level:

SateUite autenDa &n width:
Satellite 8IJtenM pin on cmter.
Satellite anteDDa pin on helm edge:

Satellite antenna receive polarization

2.5 kHz
·167dBW

7.5 kHz
..l62dBW
-162 dBW

104 desrees
-2 dBt
+3dBi

As stated above. ifOtbcomm's propoaed DCMS requireQaa are to be thole
specifications tbcm £..SAT would dIIip a system with the fbJlowinI speci&:ationI to be
completely compatible with OJbcomm's DCAAS.

B-SATs compatible u_ uplink ayatem:

Center Prequency
Bandwidth

Tnmsmittins RP Power
TransmitterLine Lou
TI'IDImittiDs Antenna Gain

BIRPpcrU_
BIRP per User per 4 kHz

Free Space Path Lou (nadir to 750 km)
Atmospheric: Loss .
RaiD Loss
poJarization Diversity

.149.175 MHz
1.450 MHz

3.00 Watts
0.77 dB

(3.00) dBi

133.67 dB
0.20 dB

dB
20.00 dB

4.77 dBW
(0.77) dB
(3.00) dB

1.00 dBW
(24.59) dBW

(133.67) dB
(0.20) dB

dB
(20.00) dB



Antelma PointingLoss o.os dB (0.05) dB

Received Power Flux DeoIity per User (152.92) dBW
ReceivedPm per User per 4kHz .. (178.51) dBW
Received PPO per User per 7.5klk (175.78) dBW

Received Power Flux DeoIity for 81 coDCUlIalt users (143.38) dBW
Received Pm for 81 concurrent u.-s per 4k1h (168.97) c1BW
lleceivcd Pm for 81 concummt users per 7.5kHz (166.24) c1BW

Receiver Line Lou . dB dB
Spacocraft lleceivinI Antenna Olin (2.00) dBi (2.00) dBi

Received clnicr Power perU. (154.92) clBW
Received PFD per User per 4kHz (180.51) dBW
lleceivecl Pm per User per 7.5kHz (177.78) dBW

lteceivcd PowwFlux DeoIity for 81 concunent users (145.38) dBW
Received Pm fot 81 collCUl'l'Clllt u-. per 4kHz (170.97) dBW
Received PFD for 81 concurrent users per 7.5kHz (l68.24) dBW

Margin below Orbcomm1a DCAAS 6.24 dBW

<'·'.;.1l'I!'c

Peak 7.S kHz bind:
lleceived PPO for 81 concummt u.'I per 4kHz
ReceivedPm for 81 concurrent u.-. per 7.5kHz

Maximum margin below Orboomm's nCMS

(168.55) dBW
(165.82) dBW

3.82 dBW


